Introduction
Some metal chelates of Schiff bases derived from amino acids and vitamin B6 (or analogues) had been supposed to be catalytic intermediates of the non-enzymatic transamination reactions in solution (Longenecker & Snell, 1956) . In relation to the mechanism of the reactions, one of these chelates, N-salicylideneglycinatoaquocopper(II) hemihydrate, was studied by the X-ray diffraction method in this laboratory (Ueki, Ashida, Sasada & Kakudo, 1967) . Recently, Nakahara and his collaborators reported two cases of non-enzymatic reactions, one being a transamination reaction which takes place in Cu(II) glyoxylate ~-alaninate and the other a reaction in the solution of Cu(II) pyruvate fl-alaninate. Since no transamination reaction was found in the latter case, it is of interest to find out the bond distances around the nitrogen atom in this case and to compare these with the values found in N-salicylideneglycinatoaquocopper(II) hemihydrate.
In recent years the crystal structures of a number of complexes of copper(II) ion with organic ligands were * Present address: Faculty of Science, Tokyo Institute of Technology, Oh-Okayama, Meguro-ku, Tokyo, Japan.
reported, and some of them were found to show interesting features with respect to the coordination configuration of copper(II) ion (Muetterties & Schunn, 1966) . Thus, it seems to be necessary to obtain more information in relation to the multiformity of the configuration. The configurations having so far been found are tetrahedral, square planar, square pyramidal, trigonal bipyramidal and octahedral.
Experimental
Deep blue prismatic crystals were supplied by Professor A. Nakahara of this university. A crystal with dimensions 0-11 x 0.15 x 0.19 mm was mounted on a goniometer head with its b axis vertical. Oscillation and Weissenberg photographs were taken to determine the approximate cell dimensions and the space group. The accurate cell dimensions were determined on a General Electric XRD-5 diffractometer with Mo Kc~ radiation (2=0.71069 A). The crystal data are:
[Cu(C6H7NO4).(H20)].2H20, monoclinic with a= 6-860_+0.005, b=11.398+0.003, c=13.358_+0.003 A, fl=106.93+0.05 °, Z=4, Dm=l'821g.cm -3, Dz= 1"823 g.cm -3,/z = 22.7 cm -a (for Mo K~). Space group P2a/c (uniquely determined).
STRUCTURE OF PYRUVIDENE-fl-ALANINATOAQUOCOPPER(II) DIHYDRATE
Intensities were measured for each independent reflexion within the sphere of radius 2 sin 0/2= 1.19 (20 < 50 o) on the diffractometer. The stationary-crystal stationary-counter technique was used, with a counting time of 20 seconds for each reflexion. A total of 1759 independent reflexions were collected, of which 148 were too weak to be measured. No absorption corrections were made. The extinction effect was found to be negligible at the final stage of the refinement.
Determination of the structure
From a three-dimensional Patterson function the copper(II) ion was easily located. Successive structure factor and Fourier calculations revealed all the nonhydrogen atoms. A block-diagonal least-squares refinement resulted in R=0.11 after three cycles with isotropic temperature factors of the form exp( -B sin20/22) for all the atoms. Further refinements by the leastsquares method, by assigning unit weights for non-zero reflexions and zero weight for reflexions with zero intensities, gave R=0.079 after three cycles. In this refinement all the atoms were treated as anisotropic of the form
At this stage all the hydrogen atoms could be found in the difference Fourier maps. A final least-squares refinement assuming hydrogen atoms as isotropic gave the final atomic parameters for all the atoms. After two cycles the R index was 0.071. The final atomic parameters are listed in Tables 1 and 2 with their start-dard deviations. The observed and calculated structure factors are listed in Table 3 .
The minimized function used in the block-diagonal least-squares calculations was Z(AF) z. The atomic scattering factors for copper(II) ion and neutral C, N, O, H atoms were taken from International Tables for X-ray Crystallography (1962) . The real part of the anomalous dispersion effect for Cu(II) ion, Af' =0-3, was included in the least-squares calculations (Dauben & Templeton, 1955) .
Description of the structure and discussion
Bond lengths and angles in the complex are shown in Figs. 1 and 2, and also are listed in Table 4 with their standard deviations. The best plane through the complex [excluding W(3)] is described by equation P(1) in Table 5 . Some atoms of the fl-alaninate residue deviate significantly from the plane P(1). The atoms of pyruvidene residue are planar and lie on the plane P(5). The largest deviation from the plane is 0.012 A_ for the C(4) atom. Six atoms around the ~C=-N-double bond are also coplanar. The carboxyl group of the fl-alaninate residue lies in the plane P(3). The dihedral angle between P(3) and the plane containing C(1), C(2), C(3) atoms is 52.4 ° . This value is different from those found in fl-alanine (9.3 °) (Jose & Pant, 1965) and nickel flalanine dihydrate (30.3 °) (Jose, Pant & Biswas, 1964) . The angle between the plane passing through C(1), C(2), C(3) and the plane containing C(2), C(3), N atoms is 68.5 ° [83.8 ° in fl-alanine, 73.7 ° in nickel fl- alanine dihydrate and 70 ° in copper fl-alanine hexahydrate (Tomita, 1961) ]. From these dihedral angles it is concluded that the conformation of the fl-alaninato residue found in the present work is different from those cases quoted above, with respect to the rotation around the C(1)-C(2) bond. In the two carboxyl groups of the complex the C-O [0 atom bonding to Cu(II)] bond distances are 1.282 
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51 "~1 6 10 "9 2 13 "11 1 10 10 5 10 17 :,:o.5`2 ~ ., ,~1° 1, I.-I,.I, ""1, 'I'~ 1, lO ,3'2 ,;,.,,11 (1), O(4) , the nitrogen atom and two oxygen atoms of water molecules, one being strongly bound and the other weakly (Fig. 5) . The distances and angles between these atoms are listed in Table 4 . The Cu-O distances are 1.906 and 1.963 ,~. The longer distance, 1"963 ,&_, involved in the five-membered ring is consistent with the mean value, 1.96/~, which is found in the complexes of square pyramidal configuration with five-membered rings. On the other hand, the former distance 1.906 A is significantly shorter than this mean value. Lingafelter & Braun (1966) in the present work, although in the complexes of Lingafelter & Braun, the chelate rings are planar, sixmembered rings and the oxygen atoms are phenolic. As regards the Cu-N bond, the present value, 1.963 A, is closer to the ones given by Lingafelter & Braun (1966) . There is a strongly bound water molecule W(1) lying in the square of the coordination plane. The Cu-W(1) distance, 1.946 A, is shorter than the value, 2.02 A, in N-salicylideneglycinatoaquocopper(II) hemihydrate. The fifth coordination bond is formed by a weakly bound water molecule, W(3), locating at the apex of the square pyramid. The distance, 2.413 •, is reasonable for the complexes of the same type of configuration, since the corresponding distances in these complexes range from 2.30 A to 2.48 A. This value is usually smaller than those in the complexes of the octahedral configuration.
The angles O-Cu-N are 82.2 ° and 96.6 ° for the fivemembered and the six-membered ring respectively. These values agree with the mean values, 83.3 ° and 93.8 °, found in similar complexes of square pyramidal configuration.
The copper(II) ion is shifted by 0.125 A from the least-squares plane P(2) of the square ligand atoms towards the apical ligand W(3). This amount coincides with the values in the complexes of the same configuration. The ligand atoms are not strictly coplanar in the square plane and they are located so as to take a very 'flattened' tetrahedron, as pointed out by Blount et al. (1967) .
The carbon-nitrogen bonds in question show an interesting feature; the double bond, N-C(4), has a length of 1.247 A and is abnormally short, even for the pure double bond distance (the sum of the double bond radii of carbon and nitrogen atoms is 1.29 A). (-0"026) 0.017 0.012 0"005 -0"004 -0.020 -0.002
The coordinates (x,y,z) in /~, are referred to the orthogonal axes, a, b, and c*. Distances in parentheses concern the atoms which were not included in the least-squares calculation.
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Introduction
In recent years, the structures of possible intermediates or activated complexes in aromatic substitution reactions have been the object of considerable interest (Bunnett, 1959; Ross, 1963; Simonetta & Carrh, 1964; Carrg, Raimondi & Simonetta, 1966) . In a few examples of nucleophilic substitution reactions a stable intermediate has been isolated; the complexes of alkyl picrates with alkali alkoxides ('Meisenheimer salts'), which are relatively easy to obtain in good crystals, have been well known for a long time (Meisenheimer, 1902) :
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Me + Among these compounds, the complexes of ethyl picrate (2,4,6-trinitrophenetole) with alkali ethoxides appeared to be the most suitable for crystallographic use, because of their stability and the absence of 'crys-
